Effects of CI-926 (3-[4-[4-(3-methylphenyl)-1-piperazinyl] butyl]-2,-4-imidazolidinedione), an antihypertensive agent, on rat brain catecholamine and serotonin turnover.
The effects of the antihypertensive drug CI-926 on rat brain norepinephrine (NE), dopamine (DA), and serotonin (5-HT) turnover and its in vitro affinity for several receptors were investigated. CI-926 (3-30 mg/kg intraperitoneally, i.p.) caused a dose-dependent increase in the rate of brain stem NE synthesis and increased the decline in NE after inhibition of its synthesis by alpha-methyl-p-tyrosine. These findings indicated that CI-926 increased brain NE turnover, probably as a compensatory response to central adrenoceptor blockade based on its nanomolar affinity for alpha 1-adrenoceptors and micromolar affinity for alpha 2-adrenoceptors. CI-926 also increased the rate of DA synthesis and DA metabolite levels; this indicates an increase in DA turnover. The latter effect of CI-926 is attributed to a compensatory response to DA-2 receptor blockade because no affinity for DA-1 relative to DA-2 receptors was found and the effect was antagonized by the DA agonist pergolide. CI-926 decreased brain 5-HT turnover, as indicated by reduced concentrations of the 5-HT metabolite 5-hydroxyindoleacetic acid and a reduced rate of 5-HT synthesis, effects characteristic of centrally acting 5-HT agonists. Based on its affinity for 5-HT-1A receptors versus 5-HT-1B and 5-HT-2, the decrease in 5-HT synthesis and release is interpreted as evidence of 5-HT-1A receptor activation. These findings indicate that besides peripheral alpha 1-adrenergic blockade, an interference of CI-926 with central adrenergic and serotoninergic neurotransmission may contribute in part to an explanation of its antihypertensive properties.